Digital papillary carcinoma (DPC) is a rare, slow growing, malignant tumor with eccrine differentiation that occurs predominantly in digits. This tumor was originally classified as a benign neoplasm; aggressive digital papillary adenoma (ADPA) was first described by Helwig in 1979 \[[@b1-kjpathol-48-6-438]\]. In 1987, Kao *et al*. \[[@b2-kjpathol-48-6-438]\] classified ADPA and aggressive digital papillary adenocarcinoma (ADPAca) based on differences in histologic findings. However, a recent retrospective study revealed that neither histologic nor clinical characteristics were predictive of recurrence or metastasis \[[@b3-kjpathol-48-6-438]\]. Therefore, the designations "ADPA" or "ADPAca" should be reevaluated because lesions with benign histologic features have both recurred and metastasized \[[@b3-kjpathol-48-6-438]\]. In the 2006 World Health Organization (WHO) classification, ADPA or ADPAca were grouped under a single entity of DPC without any benign counterpart \[[@b4-kjpathol-48-6-438]\]. We report a case of DPC on the third finger that lasted for 20 years, but increased in size and became extremely painful in the past 7 months. After a complete excision, no recurrence or metastasis was found for two and a half years. A brief review of the literature is presented.

CASE REPORT
===========

A 39-year-old male had a small, nontender, painless nodule in the right third finger which had lasted for 20 years, but had increased in size (1.8×1.5 cm) and became extremely painful in the last 7 months ([Fig. 1](#f1-kjpathol-48-6-438){ref-type="fig"}). Complete surgical resection of the mass was performed and there was no evidence of recurrence or metastasis over a period of 2.5 years. Grossly, the cystic nodule had a white-to-yellow colored surface and a well-defined margin. Microscopic findings ([Fig. 2](#f2-kjpathol-48-6-438){ref-type="fig"}) of the tumor revealed a solid portion and cystic area with papillary projection into the cystic lumen with eosinophilic secretory materials. The tumor cells were polygonal and showed gland-like structure with mild atypia. The mitotic rate was high (2--7/high-power field \[HPF\]) and there was no necrosis. The nucleus showed dispersed chromatin and vesicular nuclei with small but prominent nucleoli. Immunohistochemistry ([Fig. 3](#f3-kjpathol-48-6-438){ref-type="fig"}) revealed two distinct cell layers with a pronounced basal layer and luminal cells. p63 and smooth muscle actin were expressed in the basal layer, and S-100 protein and carcinoembryonic antigen were stained in luminal cells. The p53 activity expression and Ki-67 index were about 30%, but epithelial membrane antigen did not react with both basal and luminal cells.

DISCUSSION
==========

DPC is an uncommon malignant adnexal neoplasm that was first classified by the WHO as a skin tumor in 2006 \[[@b4-kjpathol-48-6-438]\]. The condition was documented and established from 1979 \[[@b1-kjpathol-48-6-438]\] until 1987 \[[@b2-kjpathol-48-6-438]\], however, no large-scale study has been conducted due to the rarity of this condition. In the Republic of Korea, only one case report was published in a domestic journal \[[@b5-kjpathol-48-6-438]\], and to our knowledge this was the first Korean DPC case reported in the English literature.

Clinically, DPC presents as solitary non-tender masses that arise from fingers and toes and/or adjacent skin of the palms and soles. The distal portion of a finger or thumb is frequently documented as a DPC location. Clinical diagnoses included cysts, vascular lesions, and giant cell tumors. Lesions may range in size from 10 to 40 mm (mean, 20 mm), with variable duration \[[@b6-kjpathol-48-6-438]\].

Histopathological findings include a well-circumscribed or infiltrative growth pattern and tubuloalveolar ductal structures with areas of papillary projection that protrude into the cystic lumen. The papillary projections are associated with fibrovascular cores in some foci. Lesions have solid and cystic components with closely aggregated back-to-back glandular architectures lined by cuboidal or columnar epithelia that are surrounded by a basal myoepithelial cell layer. Cytologic atypia or mitotic counts have been observed but are variable. Cysts contain either necrotic debris or eosinophilic secretory material.

Historically, this tumor has also been designated as ADPA or ADPAca. However, these designations are inadequate and limit understanding of the malignant potential of ADPAca. In 1987, Kao *et al*. \[[@b2-kjpathol-48-6-438]\] reviewed 57 cases of ADPA or ADPAca. They defined malignancy criteria: poor glandular differentiation, necrosis, cytologic atypia, high mitotic rate (3--6/HPF), and invasion of soft tissue, bone, and blood vessels. In addition they distinguished ADPAca from ADPA. However, regardless the histologic malignant potential, the tumor recurrence rate was reported to be 50% \[[@b2-kjpathol-48-6-438]\] and tumor metastasis was 14% with or without recurrence \[[@b3-kjpathol-48-6-438]\]. The histological differences between ADPA and ADPAca were not associated with clinical outcomes \[[@b3-kjpathol-48-6-438]\]. The degree of tubule formation, nuclear grade or atypia, mitotic rate, circumscription, and necrosis were not helpful in differentiating tumors that behaved more aggressively \[[@b3-kjpathol-48-6-438],[@b6-kjpathol-48-6-438]\]. Therefore it is suggested that all aggressive digital papillary tumors be designated as ADPAca.

A series of 31 cases of DPC was published by Suchak *et al*. \[[@b6-kjpathol-48-6-438]\] based on reports from three different institutions. Thirty-one cases were reviewed by at least two authors that identified several histologic features. However, these histopathologic features were not correlated with malignant potential. Cases with minimal atypia that may have previously been classified as ADPA did develop into metastatic disease. Conversely, some cases with histologic features suggestive of malignancy had a benign course. Similarly, clinical parameters such as age at diagnosis, duration of tumor or tumor size, were not correlated with the aggressive behavior of DPC \[[@b3-kjpathol-48-6-438]\]. Based on the report by Duke *et al*. \[[@b3-kjpathol-48-6-438]\], we hypothesize that histologic features are not reliable parameters for predicting high-grade malignant behavior.

In the WHO classification, ADPA and ADPAca were changed to DPC without any benign counterpart \[[@b4-kjpathol-48-6-438]\]. But, DPC does not always exhibit an aggressive malignant behavior. Our case had an extremely long duration of 20 years and the patient did not experience local recurrence or distant metastasis within the follow-up period. Similarly, we reviewed another case in a domestic journal \[[@b5-kjpathol-48-6-438]\]. The case was about a patient with a 15-year history of a painless mass before the size changed over the past several months; additionally, the patient did not experience local recurrence or distant metastasis for over 2 years \[[@b5-kjpathol-48-6-438]\]. We suggest that these cases are DPC with a low-grade malignant potential. Although DPC was formerly classified as adenoma or adenocarcinoma, there were no clinical or histologic characteristics that can differentiate the tumors that are likely to locally recur or distantly metastasize. According to the Armed Forces Institute of Pathology (AFIP) \[[@b7-kjpathol-48-6-438]\], DPC are divided with two low- and highgrade malignant potential groups.

Although DPC is considered to be a malignant tumor, it is not recommended to perform a vigorous surgical excision-involving amputation for all patients who have had a lesion that has not changed for many years. Hsu *et al*. \[[@b8-kjpathol-48-6-438]\] found that p53, Ki-67, and p63 could be useful in therapeutic decision-making, and wide excision should be considered rather than amputation for patients who had a long-standing history without evidence of bone invasion and with low intensity Ki-67. Expression of p63 seemed to be a valuable basal marker and Ki-67, a nuclear proliferation marker, has shown to have prognostic value. Parsa *et al.\[*[@b9-kjpathol-48-6-438]\] explained that double staining in p63 and Ki-67 revealed an active proliferation phase of tumor cells. However, the prognostic value of p53, p63, and Ki-67 in ADPAca was not identified completely. Further evaluation and analysis are required to estimate recurrence or metastatic risk in DPC. Therefore, complete surgical excision with or without lymph node dissection should be performed immediately after pathologic diagnosis \[[@b10-kjpathol-48-6-438]\].

Our patient had a 20-year history of a painless mass before the size changed over the last 7 months. The overall course of disease was unclear due to the absence of previous biopsy in an earlier disease stage. Over 2.5 years after the complete excision, no recurrence or metastasis was found. However, this lesion had typical histologic features of DPC with high mitotic activity and a high proliferation index. Therefore, meticulous follow-up to evaluate for signs of recurrence and metastasis is necessary for the patient's health.
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![A 1.8×1.5 cm-sized round protruding mass is presented at the lateral side of the right third finger.](kjpathol-48-6-438f1){#f1-kjpathol-48-6-438}

![(A) The lesion shows a multilobular tumor with solid and papillary or micropapillary projections into the cystic area. Solid portion of tumor consists of glandular structure and papillary pattern (B) with eosinophilic secretory materials (C) and shows mild atypia with frequent mitosis (D).](kjpathol-48-6-438f2){#f2-kjpathol-48-6-438}

![The basal cells of the tumor react positively for p63 (A), whereas luminal cells react for CEA (B). The tumor cells stain diffusely for p53 (C) and Ki-67 (D).](kjpathol-48-6-438f3){#f3-kjpathol-48-6-438}
